Introduction

A new 150-bed Maternal Health Hospital (MHH) was opened in South East
Queensland in June 2008 with over 4,000 births (per publicly-and privately-funded sections) in the past year. With the MHH expansion, the Department of Nutrition and Dietetics was allocated extra funding (to 1.0 full time equivalent, FTE) to expand the Maternal Health (MH) dietetic service. This study sought to ensure that the new service was underpinned by strong evidence-based care guidelines and incorporated evidence-based models of care.
An effective Dietetic service for maternity care is important for a number of reasons. A poor quality diet during pregnancy is associated with unhealthy maternal weight gain 1, 2 , preeclampsia 3 , anaemia 4 , preterm birth or miscarriage 5 .It is also associated with poor infant outcomes, including inadequate development 6 , low birth weight 7 , preterm birth 8 , macrosomia 9 , and an increased risk of chronic diseases later in life 10 . Poor dietary choices postpartum and excess weight retention places women at an increased risk of maternal chronic disease later in life 11, 12 . However, there are no effective MH Dietetic service delivery models of care reported in the literature, beyond specific weight management programs 13, 14 and diabetes management guidelines 9, 15 .
The Maternal Health Hospital's Nutrition and Dietetics Service
The MHH provides Nutrition and Dietetic services to antenatal (AN)(inpatients and outpatients), postnatal (PN)(inpatients and outpatients), and gynaecology patients (including preconception). AN inpatient care is generated through referrals from medical, midwifery, and allied health staff, with support from Nutrition Assistants 
The service benchmarking survey
The survey focused on the provision of services to MH patients from preconception to the postnatal period. The following information was collected;
number of births each year, number of beds, staffing levels (as full time equivalents, FTEs), referral processes, service delivery methods, models of care in use, and gestation stage when women were seen, and reason for referral.
Analysis
Responses were tabulated in Microsoft Excel and each hospital was given a unique identifier for reporting purposes. The FTE information was converted to hours, using 38 hours as a standard week. Due to a large variation in the tertiary hospital sizes and birthing numbers, results were collated in three groups: Hospitals birthing more than 5,000 babies each year; between 3,500 and 5,000 births; and fewer than 3,500 births each year. gestational weight gain, current breastfeeding behaviour, and days since delivery.
Data entry and statistical analyses were performed by the MHH Dietitians.
Quantitative data were entered into and analysed in SPSS version 15. Means and standard deviations or frequencies were calculated for all variables. 1990 Institute of Medicine (IOM) weight gain guidelines 17 were current at the time of the study and were used in analyses. One participant had a multiple gestation (triplets) and was excluded from the weight gain comparison.
Qualitative verbatim responses were coded into groups. Pearson's correlations were used to analyse relationships between PN women's pre-pregnancy BMI and (i)
women's rated importance of returning to their pre-pregnancy weight and (ii)
women's rated importance of healthy eating. Pearson's correlations were also used to analyse the relationship between women's weight gain (correct, insufficient, excessive) and (iii) women's rated importance of returning to their pre-pregnancy weight and (iv)
women's rated importance of healthy eating. Statistical significance was set at p < 0.05.
Results
STUDY 1: The service benchmarking survey
Response rate
Seventy three percent (11/15) of hospitals returned surveys. Two surveys were incomplete and were excluded from the comparison. A summary of the results is in Table 1 .
Staffing levels
Staffing levels ranged from 0.5-2.4 FTEs in hospitals with over 5,000 births per year, 0.2-0.5 FTEs in hospitals with between 3,500 to 5,000 births, and 0.1-0.3 FTEs exist in sites with fewer than 3,500 births per year (Table 1) .
Referral processes
Most hospitals accept inpatient referrals from medical and nursing staff. All centres accept GDM outpatient referrals through various care pathways and models of care (Table 1) .
Service types
Minimal preconception nutrition services are provided in Australian hospitals ( Table 2 ) and was expecting or had just given birth to their first baby. Over a third of the women were overweight or obese BMI at the beginning of pregnancy (Table 2 ). Table 2 Nutrition behaviours, attitudes and knowledge
Approximate placement of
Between 33-100% of women gained weight above the recommended range for their pre-pregnancy BMI 17 (Table 3 ). AN and PN women's rating of the importance of eating well and returning to their pre-pregnancy weight is shown in Amongst the PN women, the importance of returning to pre-pregnancy weight was significantly associated with pre-pregnancy BMI (r=0.2, p=0.02). The higher a woman's pre-pregnancy BMI, the more highly she rated the importance of returning to her pre-pregnancy weight. No statistically significant relationships existed between women's pre-pregnancy BMI, analysed by BMI group and her rated importance of healthy eating, except for women whose pre-pregnancy BMI was in the overweight range, r = -0.6, p = 0.007. The higher a woman's pre-pregnancy BMI, the less importance she gave to healthy eating in the initial postpartum period. 
Discussion
This study's purpose was to inform the MHH's Dietetic service development through benchmarking Australian MH Dietetic services and surveying MHH AN and PN patients to investigate their nutrition-related behaviours, attitudes, and knowledge and nutrition education preferences and service awareness.
Service benchmarking survey
Current MH Dietetic practice is unlikely to provide the best nutrition support for women. For example, assuming the best resourced service (2.4FTEs) is in the busiest hospital (7,500 births), each FTE dietitian would be responsible for delivery of individual nutrition care to 3,125 women each year. Considering the high response rate for this survey, the results are likely to be representative of Australian MH Dietetic services. Therefore greater numbers of MH dietitians, in combination with new models of care in nutrition and MH, including referral guidelines, are required.
Nutrition behaviours, attitudes and knowledge
Women's overall diet quality was relatively poor and the women surveyed consumed less than half of the recommended serves of fruit and vegetables for pregnancy 18 . Sufficient fruit and vegetable intake has been proposed as the most important public health message for the decrease of chronic disease 19 . Thus, the low prevalence of women meeting the guidelines warrants further attention. Future studies may also investigate total dietary intake during pregnancy to determine overall adequacy compared with dietary guidelines.
Over one third of women in this study were overweight or obese at the beginning of pregnancy. This is a similar proportion to a large retrospective study at There are strong links between awareness of weight gain guidelines and correct healthy weight gain for pregnancy 21, 22 . Current ANC practice does not include routine weight monitoring during pregnancy or discussion of weight gain guidelines.
Anecdotally, ANC health professionals report limited confidence in addressing weight management during pregnancy, thus training of these staff by dietitians has great potential to empower maternal health staff with which they work and disseminate important nutrition-related messages.
A large proportion of women from all pre-pregnancy BMI groups gained above their IOM recommended weight gain for pregnancy (both the guidelines current during the study and new 2009 guidelines) 17,29 . This excessive weight gain has major implications for maternal and infant health outcomes, and costs to the health service 20 . Furthermore, only half the women surveyed felt it was very important to return to their pre-pregnancy weight. Excessive weight gain during pregnancy can lead to postpartum weight retention and is associated with an increased risk of chronic disease 11 . Thus, it is important for health professionals to raise women's awareness of pregnancy weight gain guidelines and risks associated with excessive weight gain to encourage appropriate pregnancy weight gain.
The AN and PN surveys had lower than desirable response rates. However, no woman declined participation in the AN survey, and the PN survey distribution was limited by practical resources of the survey delivery method. Further, both study populations' sample ages and BMI categories reflect the larger MHH population during the study period. Whilst the lower response rate may have provided less information with which to inform our service planning, the representative sample and interest in the survey suggests this study's findings can be generalised to the wider MHH population, but care must be taken when relating them to other services.
Women's needs and preferences
Few AN women and approximately half of the PN women were aware of the MHH Dietetic service. Few had accessed a MHH dietitian during their pregnancy, suggesting a need for greater promotion of available nutrition services and guidelines for referral.
Informing service development
The continuum of preconception, AN, PN, and internatal care is an ideal time to implement nutrition health behaviour changes, with the potential to influence the health of two generations 9, 10 . For the greatest health benefits, women need specific information prior to and during the very early stages of pregnancy (e.g. folate consumption; Polycystic Ovary Syndrome and fertility, weight gain guidelines) 6, 21, 22, 23, 29 , as well as information on a balanced diet. Current pregnancy care guidelines recommend that all pregnant women receive advice about the important factors which may influence pregnancy outcomes 24, 25, 38 . As the majority of women are in contact with the health service for AN care 26 and women are more receptive to health messages during pregnancy 27, 28 this is an opportune time to reach women. However, greater resources and better models of nutrition care are required to facilitate these changes.
Not all services along this continuum can be provided by hospitals within current Nutrition and Dietetic FTEs or would be considered as a maternal hospital's core business. However, this is a great opportunity for MH Dietitian/Nutritionists to reorientate the available resources and apply them to services that have demonstrated influence on maternal and infant health outcomes (e.g. delivery of and support for correct pregnancy weight gain (advice), healthy nutrition advice, and good diabetes control 14, 15, 18, 21, 22, 29 ). This, in addition to advocating for more resources and services, and/or collaborating with others who can assist Dietitian/Nutritionists in delivering nutrition messages (E.g. midwifery health promotion 30, 31 ; GDM teams 15 ; engagement of community health care providers
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; university researchers for more rigorous program evaluation) which may improve MH services.
Nutrition-related services and nutrition education initiatives
The importance of good nutrition during pregnancy has been well • improved marketing of the MH Dietetic services and referral guidelines to target women most in need of Dietetic services,
• improved nutrition resources to distribute to women at their first ANC visit,
• a workshop for all women to access during very early pregnancy,
• a postnatal program to support women's awareness of and ability to adopt healthy nutrition behaviours, and
• an integrated AN and PN weight management program.
Conclusion
This paper described publicly-funded Australian tertiary MH Dietetic services and explored MHH patients' nutritional behaviours, attitudes, and knowledge.
Women's nutrition education preferences and service awareness to inform MHH Dietetic service delivery, was also explored. n =2 = medical, nursing, allied health (AH) n = 1 = other AH n = 1 = screens for higher nutritional needs n = 1 = sees on special diets n = 2 = blanket referrals for young, drug and alcohol, and multiple foetus women n = 2 = GPs for "shared care" n = 3 = GDM patients using care pathways and guidelines Preconception n = 1 = nil service n = 2 = individual outpatient; minimal -2 ½hours/week, including 1 hr/week in a 6 week MD group for women with diabetes using insulin Antenatal (not including GDM) n = 3 = 11-60 hours/week, individual inpatients /outpatients GDM n = 3 = individual consultations (1 in MD clinic), 6-22hours/week Postnatal n = 2 = nil service n = 1 = general inpatients/outpatients, ~2 hours/week 3500-5000 
